An efficient stock market is a sign of a resilient economy. It is also an indicator of investors' confidence in the macroeconomic fundamentals of the economy. The association of oil prices and health of the stock market for a predominantly oil-based economy also serves as an indicator of the attempted diversification going on in the economy since the inception of the National Transformational Program 2020. The current research attempts to investigate the relation of oil price changes with stock market prices of Tadawul for the period from 2000 to 2017 by using the vector auto regression (VAR) methodology framework. The results show a long-run association between crude oil price and stock prices of Tadawul, and no short-run association is found between them.
INTRODUCTION
Stock market prices are a barometer for economic strength. Though only stocks of listed companies are traded here, but it makes the mood and builds the confidence of investors. Foreign investors also look up to the stock market for international investments. Stock markets are an important institution which harbors financial development through capital accumulation, fostering productivity and innovation, risk sharing and promotes good governance and competition (Hsu et al., 2014) . Though stock markets are impacted by short-termism and speculative trading leads to detachment between financial sector and real sector, nevertheless there are many studies which have suggested that financial development leads to further economic growth (King and Levine, 1993) , Levine and Zevros, 1998; Beck and Levine, 2004; Caporale et al., 2004) .
Besides, the world has experienced several oil market recessions in the past, and the changes in oil prices affect the micro and macro-economic factors to a great extent, which made academics, investors, and others to discuss widely on this topic (Hamilton, 2009 ). The crude oil price, which is the fundamental energy of industries, plays a focal part in the overall growth of an economy by affecting the growth indicators, and also it influences the revenues and operational costs of the companies. Therefore, the dynamic result of crude oil price fluctuations on expected cash flows of companies might impact the increase or decrease of stock returns subject to the efficiency of the stock market. As the variations in crude oil prices affect the stock markets, the current study proposes to revisit the relationship.
Stock markets take an indication from oil price changes about the future direction of an economy. The association of stock prices and oil prices has an added dimension, as it is different for the countries that import and export oil. An increase in oil price for oil exporting countries leads to additional income. This flows to higher economic growth which in turn leads to an increase in stock indices. Alternately, low oil prices put negative pressure on the economy. This is in sharp contrast to oil importing countries where low oil prices are better for economic growth (Bashar, 2006; Teulon, 2014; Sultan and Haque, 2018) . The Kingdom of Saudi Arabia has achieved significance in the world oil exporting; hence, a dynamic association between stock and oil markets is expected.
Stock trading in Saudi Arabia started in 1935 with the floating of the first joint sector company named Car Arabian. But practically the stock market emerged with the oil boom of 1979s. In 1985, the Saudi Arabian Monetary Agency (SAMA) which is the Central Bank of the country stated supervision of stock trading replacing the broker based trading system. Finally, in 2007, the Saudi Stock Exchange named Tadawul was established as a joint stock company to manage stock trading as its related aspects. Tadawul has 170 companies listed, and is the biggest in terms of its market capitalization and stock trading volume among all the GCC countries, but it trails behind in terms of foreign investments, currently holding 5.9% of shares. The Saudi stock exchange has reported a 10% rise in the foreign investment due to inclusion of shares in the MSCI and FTSE's emerging market index. The stocks of Tadawul shall be included in MSCI emerging market index in two stages (May, 2019 and August, 2019) with 32 companies having a weightage of 2.6%.
Oil was first discovered in the year 1938 in the Kingdom of Saudi Arabia. The Kingdoms proven reserves of crude oil are 266.26 billion barrels and the average daily production of crude oil is 9.95 million barrels in 2017 (SAMA, 2018) . And as of now it is the largest exporter of crude oil in the whole world. It depends on the oil sector that accounts for 90% of its total revenue, 88% of exports and 35% of its GDP (Haque and Khan, 2019) . Moreover, the reduction in crude oil prices during the year 2013 has resulted in a deficit budget, hence, the government of Saudi Arabia has taken certain measures to transform the kingdom to non-oil dependence economy. Further, the weakening situation of crude oil has led the government of Saudi Arabia to privatize its state-owned oil firm, Saudi Aramco (Foudeh, 2018) . Saudi Arabia, like any other country, should keep track of fluctuations in oil price on its stock market. The study of fluctuations in crude oil prices affecting stock returns and market volatility in the Saudi Arabian context is of the great importance to investors, policymakers, hedgers, speculators, etc. The investors can disinvest those stocks where uncertainty is felt due to increase in stock market volatility or they can also hedge their risk by diversifying their funds in case of an increase in expected future stock return.
On a macro perspective, the relationship between oil and stock prices has an added dimension for Saudi Arabia. The reason being that the country has chalked out an ambitious National transformation Program 2020. In line to this, the country which is heavily reliant on oil aims to diversify itself away from oil. Within its ambit, the country wishes to increase its non-oil revenues, increase the role of its private sector, and increase non-oil exports. If the economy keeps on relying only on oil, the stock market would obviously be dominated by oil prices. But as the economy strengthens itself in term of non-oil sectors, then the stock market would be less affected by the fluctuation in the oil prices, particularly short-run fluctuations.
Also, oil price fluctuations are not necessarily due to demand and supply factors of economic nature. Despite increased awareness about non-oil sectors, the reliance on oil will increase with increasing population and economic growth. An importing country does not simply reduce its demand when there is an increase in crude oil international prices. Oil is needed to run an economy. Rather oil prices are more often impacted by geopolitical factors. Some examples of these are sanctions of exporting countries like Venezuela and Iran; political unrests in Libya, Iraq, to name a few (Escribano and Valdés, 2016) . In light of this, the economic strength of a predominantly oil exporting country lies wherein the stock market is not swayed away by fluctuation in oil prices only. This research attempts to contribute to the prevailing body of knowledge by investigating the relation of oil prices changes with stock market prices. More importantly, the study differentiates with the past researches in terms of the period of the study.
The remainder of the paper is arranged as follows: a review of the literature (section II), followed by data and methodology (section III), empirical results (section IV), discussion (section V), and finally conclusion (section VI).
REVIEW OF LITERATURE
A substantial volume of research has emanated in studying the association amongst oil price fluctuations and stock return and volatility. Hamilton (1983) is the pioneer in examining the effect of oil price changes in U.S. financial turmoil. He reported a significant correlation between the two in some recessions prior to 1972. A negative association of oil price fluctuations and stock returns has been stated by some authors for different countries (Sadorsky, 1999; Papapetrou, 2001; Miller and Ratti, 2009; Chen, 2010; Goodness, 2015) . In contrast, a positive relationship of oil price changes to stock returns has been stated by some authors (Filis et al., 2011) . The studies which particularly dealt with the Saudi Arabia is reported below: Malik and Hammoudeh (2007) examined the process of shock and volatility diffusion amidst US, global crude oil, and GCC markets using multivariate GARCH model with BEKK parameterization. The study found a significant spillover of volatility from the Saudi market to the global oil market, and Saudi market is indirectly influenced by the shocks of US market. This hints at the chance of cross-market hedging done by stock market investors in Saudi Arabia. Arouri and Rault (2010) examined the association of oil prices and stock prices of GCC markets for the period from June 07, 2005 to May 25, 2010 using weekly data. The researchers applied panel data Granger causality approach in vector auto regression (VAR) framework. Results indicate a bidirectional Granger causality for Saudi Arabia running from stock prices to oil prices, while the opposite do not Granger cause. This result is quite expected, as KSA is the largest exporter of oil. Oil prices are related positively with the revenues of government and corporate. They reported a negative association between oil price and stock prices, since the Saudi Arabian stock market is shallower than others, and concentrated one and is controlled by financial industries. used VAR-GARCH model on daily data from June 07, 2005 to February 21, 2010 and could not find spillover shocks and volatility diffusion from oil to stock during the study period for Saudi Arabia. This could be because of low annual turnover. The study recommends investors in Saudi Arabia to invest more in oil than stocks in order to minimize the risk without lowering the expected return.
Almohaimeed and Nizar (2013) studied the volatility transmission effect and conditional correlations amidst oil, stock market, and stock indexes for various sectors in Saudi Arabia using VAR-BEKK in Multivariate GARCH framework for the period from 2009 to 2012 using daily data. The results suggest a negative volatility spillovers of crude oil on the stock market, whereas the stock market had a negative shock impact and positive volatility effect on oil prices.
Jouini (2013) studied the association of stock market of Saudi Arabia and world oil price using VAR-GARCH methodology using weekly data. The results report diffusion of volatility and return among stock market and oil price, while the spillover is from oil to some sectors for returns.
Azar and Basmajian (2013) used GARCH (1,1) on the daily data to study the effect of oil price shocks on the stock market of Saudi Arabia from 2008 to 2012 using daily data. The result indicates linear and positive shocks of oil prices on the Saudi stock market, but the opposite is true when further variables are incorporated in the model. Awartani and Maghyereh (2013) studied the return and volatility spillover among oil and GCC stock markets using simple and dynamic correlation analysis in the VAR framework for the period from January 02, 2004 to March 30, 2012 using daily data. The study found asymmetric and bi-directional diffusion of the return and volatility.
Teulon (2014) studied four countries including Saudi Arabia by using time-varying correlation coefficients in GARCH DCC framework for the period August 31, 2000 to June 31, 2010, using monthly data. The dynamic conditional correlation amidst stock markets and oil prices are positive and significant indicating spillover of volatility among stock and oil prices. There is a decrease in positive correlation for the period 2000-2004 due to precautionary demand resulting from the Iraq war. The study concluded that shocks in oil price are due to global political instability.
Jouini and Harrathi (2014) studied the period from June 24, 2005 to March 25, 2011 using weekly data and finds that stock returns in Saudi Arabia are responsive to their past own values. An important finding is that own past volatility plays greater role in forecasting present conditional volatility as compared to own past shocks.
The results further indicate bi-directional causality in conditional variance amidst the two markets. Salma (2015) studied the volatility spillover in GCC markets from 2005 to 2012 using daily data using VAR (1)-GARCH (1,1) and found that during the subprime crisis (2007) in the long run, future volatility was forecasted through both previous conditional volatility and cross-market volatility spillover. Nevertheless, after 2007 this shock spillover is non-significant. Alqattan and Alhayky (2016) considered the association amidst the oil prices and stock market price using ARDL method. They found no long run association but a short run relationship implying that fluctuations in oil price determine stock market prices. Tong et al. (2018) studied the influence of oil price volatility on the stock market performance of Saudi Arabia for the period from 2007 to 2017 using annual data. The study applied detrended moving average method on weekly data and the results showed a nonlinear association. Basher et al. (2017) studied the connection between oil and stock prices for oil exporting countries including Saudi Arabia using monthly data using structural VAR model and Markov-switching model. For Saudi Arabia, oil demand shocks influence stock returns significantly. Idiosyncratic oil market shocks impact stock returns but speculative shocks had no significant impact.
Therefore, the current research attempts to contribute to the prevailing body of knowledge by investigating the relation of oil prices changes with returns on the stock market. The significance of this research is to study differentiates from the previous researches in terms of the time period of the study. Oil prices fell drastically after the year 2014. There is no study on this aspect which covers the latest period till the year 2018. The results will be of significance for both investors and policymakers.
DATA AND METHODOLOGY
The current study examines the long run association of crude oil prices and prices of Saudi stock market (henceforth Tadawul). We obtain the data on study variables, such as crude oil prices, production of oil, stock prices, etc. from World Bank data base, Tadawul (Saudi Stock Exchange) during 2000 to 2017. Moreover, the sample period selection is based on the availability of data on the above-mentioned study variables. We define the study variables and the data source in Table 1 . Further, we examine the long-run association between the variables by following Johansen and Juselius (1990) cointegration test. We report the results of cointegration of variables based on trace and eigenvalue statistics in Table 2 . The trace test indicates one cointegrating vector significant at the 5% level, which implies the presence of one long-run relationship between the study variables (oil price and stock price).
We address the research problem of current study by using the VAR methodology framework, which was extensively used in the previous research works to long run and short run association between different study variables. Following the methodology of Sims (1980) , we estimate the VAR model with k variables and p lags in the following manner:
Where Y t is the column vector of different study variables included in the equation (crude oil price and stock price); V i is k × k matrix; V 0 is a constant column vector; ε t is an error column vector. The VAR methodology shall be used when both the variables are stationary at the level I(0) and I(1) and not cointegrated, but if the series of variables are stationary at I(1) and cointegrated, then we have to employ the vector error correction model (VECM), which combines the long-run and short-run relationships to reach at the equilibrium. The VECM model is explained in the following manner:
Where ∆Y t is first differenced column vector of different study variables included in the equation (crude oil price and stock price); Y t−1 is a vector of error correction mechanism for one period lag; ϕ in the equation is the matrix that represents equilibrium and rank; V 0 is a constant column vector; ε t is an error column vector. The coefficients on ϕ must be of a negative sign between 0 and 1, which indicates the temporary nature of positive or negative shocks that will be ultimately returned to equilibrium. Furthermore, we also test for short run causality, serial correlation and heteroscedasticity.
EMPIRICAL RESULTS
The current study examines the long run association of crude oil prices and prices of Tadawul. This section discusses the empirical results. Table 3 presents the descriptive statistics for crude oil price and stock prices. We observed that the crude oil price has a mean of 4.05, while it is 8.96 for the stock prices. Both the study variables are positively skewed, and have a kurtosis of 2.39 and 2.23. Further, the distribution of data is not normal, since the Jarquebera test statistic is significant at <0.05 level.
Descriptive Statistics

Stationary Test
Since the data used by the current study is a time series data, it requires stationary check before empirical investigation. The study variables are expressed in log to test for the presence of unit root.
We report the results of stationarity of variables in levels and first difference in Table 4 . The reported results show the study variables to be stationary at first difference.
Lag Selection
We report the results of VAR lag order selection criteria in Table 2 .
The lag length has been selected as per different selection criterion.
The lag length should neither be too short (Chen and Patel, 1998) nor too long (DeJong et al., 1992) . The study selects four as lag length based on the reported results.
Cointegration Test
We estimate the long run association between the crude oil price and stock prices by using Johansen (1991) cointegration test, and report the results of trace test and maximum eigen value test in Tables 5-7 .
The equation explaining the long run association of stock prices and crude oil price is as follows:
The results of cointegration tests indicates presence of long run relationship between crude oil price and stock prices of Tadawul, since at most one cointegrating vector is significant. The trace statistic indicates one cointegrating vector significant at the 5% level. Further, the maximum eigen statistic also indicates one cointegrating vector significant at the 5% level. Our results are consistent with the previous research works of Corhay et al. (1993) , Jeon and Chiang (1991) and Masih et al. (2011) . Since, the series of variables are stationary at I(1) and cointegrated as per the result reported, we employ the VECM, which combines the long-run and short-run relationships to reach at the equilibrium. A significant negative coefficient of the error correction term represents that any short-term changes between the test variables shall lead to an enduring long-term association between the variables.
VECM
The cointegration between the study variables confirms a long run relationship hence the VECM is applied. The vector error correction equation for the current study is as follows:
In the above equation, C(1) explains the long run association between the stock prices and crude oil price, while the other coefficients (C(2) -C(9)) explains the short run association between the variables. We report the results of EC model in Table 8 . The result shows that the error term explaining the long run association is negative (−0.028) and significant at the 1% level, which indicates that the crude oil price have long run association with stock prices. To put it another way, crude oil price causes stock prices in long run. The result signifies that the equilibrium conditions shall hold long and that the stock prices and crude oil price shall react to the equilibrium changes accordingly. The estimated results show a negative association between the stock prices and crude oil price, which is expected according to the theory.
Moreover, the short run association of crude oil price and stock prices is examined through the coefficients of crude oil price from C(6) and C(9) in the VECM equation with the help of Wald test.
The null hypothesis is that the crude oil price should not affect the stock prices collectively, then it can be inferred that there is no short run association between them. We report the results of Wald test in Table 9 . The results shows that, the crude oil price cannot effect the stock prices synchronically, as the sum of coefficients of crude oil is equal to zero, since the Chi-square value is 19.5%, which is more than 5%. Therefore, the null hypothesis of Wald test of no short run association between crude oil price and stock prices is accepted.
Impulse Response Function (IRF)
We crosscheck the results of cointegration following Cholesky adjusted factors with the help of IRF. The IRF shows the impact of shocks in different periods on the variables used in the model. The result shows that the impact of one unit change in the crude oil price is short. The impact of crude oil price on stock prices is negative for a short period and is significantly positive after that. Therefore, we observe an acceleration in equilibrium adjustment process as shown in Figure 1. 
Diagnostic Tests
We run different tests of diagnostics to examine the correct specification of model, such as normality test to examine normal distribution of residuals, test for serial correlation, test of heteroscedasticity, and CUSUM test. Firstly, the residuals are Table 3 . Nevertheless, the model can be accepted, since some researchers (Hoxha, 2016; Banumathy and Azhagaiah, 2015) has accepted the model with non-normal distribution of residuals. Secondly, we test for the presence of serial correlation through LM test. We report the results in Table 10 , and found no serial correlation among the variables as the observed R 2 is significant at more than 5% level, hence accepting the null hypothesis of no serial correlation. Thirdly, we examine the presence ARCH effect through heteroscedasticity test. We report the results in Table 11 , and found no ARCH effect among the residuals as the observed R 2 is significant at more than 5% level, hence accepting the null hypothesis of no ARCH effect.
Finally, we examine the stability of parameters in the model through CUSUM and CUSUM squares tests. We report the result in Figures 2 and 3 , and found that the model coefficients are stable, since the cumulative sum (blue line) is in between the critical lines and significant at the 5% level. However, there is a change in the cusum squares, which rejects the null hypothesis of consistent coefficients. The cusum squares test statistic exceeds the bounds in the second quarter of 2014, third quarter of 2015 and third quarter of 2018. This test indicates that there was a significant change in the relationship of stock prices and crude oil price during these three periods.
DISCUSSION OF THE RESULTS
The results of cointegration tests indicates a long run association of crude oil price and stock prices of Tadawul, since at most one cointegrating vector is significant. The reported results are in accordance with the previous research works of Corhay et al. (1993) , Jeon and Chiang (1991) and Masih et al. (2011) . Further, we observe that the error term explaining the long run association is negative (−0.028) and significant at the 1% level, which indicates a long run association of crude oil price with stock prices of Tadawul. The reported results are in accordance with the previous research works of (Miller and Ratti, 2009; Chen, 2010; Teulon, 2014; Banumathy and Azahgaiah, 2015) , and contrast with the studies of (Arouri and Rault, 2011; Filis et al., 2011; Alqattan and Alhayky, 2016) . Moreover, the short run association of crude oil price and stock prices is examined through the coefficients of crude oil price.
The results show that, the crude oil price cannot affect the stock prices synchronically, as the sum of coefficients of crude oil are equal to zero, hence accepting the null hypothesis of no short run association between crude oil price and stock prices. This result is consistent with (Banumathy and Azahgaiah, 2015; Marashdeh and Afandi, 2017; Akomolafe and Danladi, 2014) .
The results indicate that in the long run as oil prices increase, the stock prices also increase. This is quite expected for a predominantly oil exporting country like Saudi Arabia. But there is no association between the two variables in the short run. This is good news for long terms investors as they need not worry I II III IV I II III IV I II III IV I II III IV I II III IV I   2014  2015  2016  2017  2018 CUSUM of Squares 5% Significance about the change in the oil prices as in the long run whatever is the disequilibrium it will be corrected to the tune of 2% in a day as the ECT term in −0.02 and is significant. The absence of a short run relationship also hints at the resilience of the Saudi Arabian economy which is not severely impacted by the change in oil prices. The reason being that change in oil prices are not merely because of supply and demand factors but might be due to geopolitical reasons.
CONCLUSION
We examine the long run association of crude oil prices and stock prices of Tadawul, the Saudi Arabian Stock Exchange for the period 2000 to 2017. We address the research problem through VAR methodology framework. Since the series of variables are stationary at I(1) and cointegrated, hence we have employed the VECM Model, which combines the long-run and short-run relationships to reach the equilibrium. The results of cointegration for both the trace and maximum eigenvalue tests suggests a long-run association between crude oil price and stock prices of Tadawul. Moreover, the short run association between crude oil price and stock prices is examined through the coefficients of crude oil price. We found no short-run association between crude oil price and stock prices. Moreover, the result of the IRF shows that the impact of one unit change in the crude oil price is short.
The results of the present study are much significant to the Kingdom of Saudi Arabia, as the stock price movement in the long run and short run is highly complex to crude oil prices. Therefore, the investors of Saudi Arabia should be conscious and advised in selecting the investment portfolios. Moreover, these results are significant to policymakers, as they have to consider the direction of crude oil prices in drafting the policies that influence the financial markets. The fact that this study takes into consideration the prices instead of returns (particularly of stocks) could be a limitation of this study. Also, adding other variables like exchange rate, inflation could be scope of future research.
